Abstract. It's very important for Chinese enterprises to make industry choice of outward foreign direct investment (OFDI) in order to promote industrial upgrading. At first, we put forward benchmarks Chinese enterprises should follow. Through principal component analysis, we find that OFDI of tertiary industry can promote industrial upgrading most obviously, followed by second industry and primary industry. As to the sector level, we find that high-tech and high value-added sector in tertiary industry is relatively backward, indicating that promoting effect on industrial upgrading of those sectors' OFDI is smaller. Therefore, we should take tertiary industry as the key industry choice of Chinese OFDI in the future, accelerating development of financial sector's OFDI at the same time, so as to improve their industrial upgrading effect.
Introduction
Outward foreign direct investment (OFDI) helps to allocate production factors properly around the world. OFDI has also become an important way to promote one country's industrial upgrading. According to the 2013 Statistical Bulletin of China's Outward Foreign Direct Investment, net flows of China's OFDI in 2013 reached $107.84 billion, increased by 22.8% compared to that of the previous year. The rapid growth of China's OFDI provides an opportunity for domestic industrial upgrading. However, how to make industry choice is directly related to whether OFDI may promote domestic industrial upgrading.
As to industry choice of OFDI, some foreign scholars put forward their opinions. American scholar Raymond Vernon (1966) puts forward the product life cycle theory, which holds that the life cycle of a product can be divided into three stages: new product stage, mature product stage and standardization product stage. Industries in which products are in the last two stages should be chosen to invest abroad. Kiyoshi Kojima (1978) proposes the marginal industry expansion theory. It holds that industry choice of OFDI should begin from marginal industry which has lost or will lose their comparative advantages. Louis T Wells (1983) proposes the small-scale technology theory which argues that developing countries are enjoying the advantage of small-scale technology and low production cost in labor-intensive industry, which should be the key industry to invest abroad. Cantwell and Tolentino (1990) put forward the technology innovation industrial upgrading theory due to accelerated growth of OFDI from developing countries in the mid-1980s. It argues that industry choice of OFDI from developing countries should follow the order of resource-intensive industry, import-substituted or export-oriented industry, high-tech industry at last. Nimesh Salike (2010) finds that Japanese OFDI in Asian countries is mainly concentrated in manufacturing industry during 1990s. Ivar Kolstad and Arne Wiig (2012) points out that Chinese OFDI of mining sector has mainly gone to developing countries, while OFDI of service sector concentrates in developed countries. Acquiring advanced technology should be the goal of Chinese OFDI and technology intensive sectors should be the main industry choice of OFDI.
Some Chinese scholars have put forward benchmarks which Chinese enterprises should follow when making industry choice of OFDI. Zhao and He (2002) put forward four benchmarks of industry choice of OFDI. They are marginal industry benchmark, comparative advantage industry benchmark, radiation effects on domestic relevant industry benchmark and highly homogenized with industrial structure benchmark. Fu and Fan (2003) point out that in order to cultivate international competitive advantage, enterprises from developing countries should choose industries with more correlation effects. Meanwhile, they should consider product life cycle of the industry. Wang (2009) analyzes industrial distribution of Chinese OFDI and summarizes five benchmarks of industry choice. He also puts forward strategies of industry choice of OFDI in different countries and regions. Zhan(2010) holds that industry choice of China's OFDI should benefit domestic industrial upgrading, and focus on industries with comparative advantage and strong association effects as well as high-tech and service industry. However, empirical results are not consistent. Zheng (2012) uses sector data of Chinese enterprises invest in ASEAN finds that OFDI of finance, transport/storage and post and manufacturing sectors have stronger promoting effects on China's industrial upgrading through grey relational analysis. Li (2013) uses grey relational analysis and finds promoting effect of OFDI in manufacturing is the most obvious, followed by resource-intensive industry, and promoting effect of finance industry is unobvious.
In conclusion, foreign scholars' OFDI theories give the basis for industry choice of OFDI in developing countries. However, industrial conditions differ in different countries. Industry choice of Chinese enterprises' OFDI should not only follow available OFDI theories, but also should consider the current situation and development trend of each industry. Chinese scholars study comprehensively on benchmarks of industry choice which Chinese enterprises should follow when investing abroad. However, empirical researches from the perspective of industrial upgrading are still insufficient. Therefore, we will theoretically put forward benchmarks of industry choice of Chinese enterprises' OFDI. Then, we will use principal component analysis to empirically study industry choice of Chinese enterprises' OFDI in order to promote industrial upgrading. At last, we will get conclusions and put forward some suggestions.
Theoretical Study on Industry Choice of Chinese Enterprises' OFDI
In order to promote industry upgrading, Chinese enterprises should take into account some benchmarks. On the basis of available benchmarks Chen and Zhang (2009) put forward, we regard beneficial to domestic industrial upgrading as the fifth benchmark of industry choice of Chinese enterprises' OFDI.
Comparative Advantage of Industry
Comparative advantage industries of one country are different according to economic developing status. In order to win a place in fierce international competition, enterprises should begin their OFDI with comparative advantage industry. Compared with developed countries, comparative advantage of developing countries lies in small-scale manufacturing technology. As to China, food, textile and home appliances sectors have been mature after 30 years' development. If Chinese enterprises take these sectors as industry choice of OFDI, they will have more chance to succeed. Furthermore, most of these sectors are marginal industries in China. If we transfer them to countries which have potential comparative advantages, it will save resources for other industries and benefit industrial upgrading in China.
Promoting Domestic Investment
When we examine the role of OFDI in economic development in China, we must think about whether OFDI crowds out domestic investment (Wang, 2006) . Cui and Zhang (2011) believes that China's OFDI can increase domestic investment through many channels, such as vacancy effect of production factor, investment income effect, transferring effect of marginal industry and export expansion effect. However, empirical result of Xiang (2007) shows that once OFDI increases by 1%, domestic investment would fall by 0.93%. OFDI should not be carried out at the expense of domestic investment. Therefore, Chinese enterprises should choose sectors which can promote domestic investment as industry choice of OFDI. Mundell (1957) proposes the Trade Substitution Model and argues that OFDI could completely substitute international trade at relatively better efficiency or lower switching cost of production factors with existing trade barriers. However, Ozawa (1979) puts forward that OFDI could promote development of international trade, they are complementary. OFDI will inevitably affect international trade and its upstream or downstream sectors. Hence, Chinese enterprises should focus their OFDI on sectors with strong driving effects on international trade so as to promote development of related sectors through radiation effects of OFDI which is conducive to industrial upgrading.
Trade Creation

Homogeneity with Domestic Industrial Structure
Industry choice of OFDI should also be consistent with development of domestic industrial structure. However, homogeneity with domestic industrial structure benchmark emphasizes cultivation of potential competitive advantage, paying more attention to development of Chinese enterprises in the long run. According to this benchmark, technology-intensive industry and tertiary industry should be industry choice of OFDI in the future.
Beneficial to Domestic Industrial Upgrading
In the process of economic development, due to market demand, technical level, policy guidance and many other reasons, some sectors develop faster, thus leading to the proportion of domestic industry uncoordinated. Under open economy, industrial structure of one country will be affected by OFDI. Judging from experience of United States, Japan and other developed countries, scientific and rational industry choice of OFDI can promote industrial upgrading in one country. Therefore, promoting domestic industrial upgrading is not only the goal of Chinese enterprises' OFDI, but also it is an important principle that enterprises should follow to.
Empirical Study on Industry Choice of Chinese Enterprises' OFDI
According to theoretical analysis, we will empirically study on industry choice of Chinese OFDI from both industry and sector level.
The Index System
On the basis of five benchmarks of industry choice of OFDI, we will select eight relevant indicators to quantify each benchmark in order to build the index system. Trade Competitive Index. We choose trade competitive index (TC) to reflect the comparative advantage of a sector. TC index is used to measure whether a kind of product owes competitive advantage or not and its degree, when it is compared with other countries in the world market. The calculation formula of TC index is,
In formula (1), it TC represents the trade comparative index of the i-th sector in year t. it EX represents export value of the i-th sector in year t. it IM represents import value of the i-th sector in year t. The range of TC index is from -1 to 1. The closer is TC index to 1, the more competitive is the sector. Conversely, the closer is TC index to -1, the more uncompetitive is the sector. Elasticity Coefficient of Investment Substitution. The elasticity coefficient of investment substitution Chen and Zhang (2007) defined can reflect the relationship between OFDI and domestic investment. If the coefficient is less than 1, indicating that relative growth rate of one sector's OFDI is relatively bigger than that of domestic investment. OFDI in that sector will lead to contraction of domestic investment. On the contrary, if the coefficient is greater than 1, it indicates that OFDI in that sector can effectively stimulate domestic investment. The coefficient can be calculated as follows, 
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In above formulas, 
OFDI
represent OFDI stocks of sector i in the starting and terminal year. Elasticity Coefficient of Industry Structure. The elasticity coefficient of industry structure measures the homogeneity between industry choice of OFDI and direction of domestic industrial upgrading. Chinese enterprises should follow this benchmark in order to reduce loss of OFDI efficiency caused by short sighted (Chen and Zhang, 2007) . If the coefficient is greater than 1, indicating the change rate of value added is greater than that of domestic investment stocks, OFDI of this sector can promote its future development much better. Otherwise, promoting effect is not obvious. The calculation of this indicator is shown by formula (5).GDP 0i and GDP ti show the value added of sector i in the starting and terminal year. GDP 0 and GDP t show the total amount of value added in the starting and terminal year. The meanings of other variables are the same as they are in formula (4)
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Industrial Structure Optimization Index. Learning from the method that Yang (2006) put forward to build the industrial structure optimization index, we quantify industrial upgrading from three aspects. They are changes of one sector, employment distribution structure and contribution rate of one sector. We use the growth rate of value added to measure the change of sector i, denoted as ZZL.
We use the proportion of employment to measure the employment distribution structure of sector i, denoted as JY . We use the proportion of value added to measure the contribution rate of sector i, denoted as GXL.
Principal Component Analysis
Based on the index system, we select eight indicators to empirically analyze industry choice of Chinese enterprises' OFDI in order to promote industrial upgrading in China. We calculate the correlation matrix. According to Table 1 , we find that eight indicators are highly correlated, which indicates a large amount of information overlap. Therefore, we choose principal component analysis in order to eliminate information overlapped. Table 2 . Because cumulative contribution rate of principal components should be more than 85%, we identity two principal components whose cumulative contribution rate have reached 100%. It means that they can well reflect original information of indicators. According to Table 3 , we find that the first principal component has larger loading in two indicators of sector changes and contribution rate, 0.971 and 0.972 respectively. It indicates that the first principal component is a main indicator representing industrial upgrading. According to Table 3 , we divide each element in column i (i=1,2) by square root of their corresponding eigenvalues. Then we get coefficients in formula (6) and (7). In formula (6) and (7), ) 8 ,..., 2 , 1 (
represents normalized values of the j-th original variables.According to formula (6) and (7), we calculate scores of two principal components of each industry. 1 y and 2 y represent scores of the first and second principal component of each industry.
Then we use variance contribution rates as weights and build comprehensive evaluation function. It is shown in formula (8). 
Finally, we calculate comprehensive evaluation scores of each industry and rank them according to comprehensive evaluation scores. The result is shown in Table 4 . According to Table 4 , the ranking order of industries is tertiary industry, second industry and primary industry. We can conclude that in order to promote industrial upgrading, Chinese enterprises should invest in tertiary industry at first, followed by second industry and primary industry.
Empirical results illustrates that OFDI of tertiary industry plays a greater role in promoting industrial upgrading. In order to know which sector of tertiary industry can better promote industrial upgrading, we classify tertiary industry into four sectors based on Input-Output Table of China. They are real estate/leasing and business service, finance, wholesale and retail trade/hospitality and catering as well as transport, storage and post/information transmission, software and IT service. According to the Statistical Bulletin of China's OFDI, we find that OFDI of those four sectors account for more than 95% of total OFDI flows in tertiary industry every year. Therefore, we select them as our research sample. Following empirical process , we identity two principal components. The principal component scores and comprehensive ranking of sample sectors are presented in Table 5 . From Table 5 , we can see comprehensive ranking order is wholesale and retail trade/hospitality and catering, real estate/leasing and business service, transport/storage and post, information transmission, software and IT service, and finance is the last one. The ranking of finance and transport/storage and post, information transmission, software and IT service is relatively backward, showing that OFDI of those sectors have weaker effects on industrial upgrading. The result can be explained as follows.
At first, when comparing transport/storage and post, information transmission, software and IT service with other sectors in tertiary industry, we find that its value added is relatively lower, and the scale of its OFDI develops much slower. From 2007 to 2010, the value added of other sectors in tertiary industry, which are real estate/leasing and business service sector, finance and wholesale and retail trade/hospitality and catering sector, respectively grow by 65.19%, 70.06% and 65.23%. However, the growth rate of value added in transport/storage and post, information transmission, software and IT service sector is 31.48%.It is smaller than half of the growth rate of above sectors. Besides, OFDI flows to real estate/leasing and business service sector and finance have increased by 389.48% and 417.29%, while transport/storage and post, information transmission, software and IT service have only increased by 41.02%. Therefore, some indicators, such as elasticity coefficient of industry structure and contribution rate of a sector, are relatively low, its comprehensive ranking is backward.
Second, development of finance in China is still in initial stage. It is hard for finance to compete with developed countries and satisfy requirements of other sectors. Therefore, its OFDI plays a limited role in promoting industrial upgrading. When we calculate the indicators of finance, we find that the value of some indicators, such as value added, international trade and employment are all much lower than other sectors. Therefore, the ranking of finance falls behind. Moreover, finance sector does not have comparative advantage in China. When compete with developed countries, most Chinese enterprises are in an unfavorable status due to lack of international competitiveness. Although OFDI of finance grows rapidly in recent years, efficiency of OFDI is very low. So it brings about limited promoting effects on industrial upgrading.
Conclusions
Through principal component analysis, we study on industry choice of Chinese enterprises' OFDI in order to promote industrial upgrading. According to empirical results, we put forward two suggestions.
At first, we should take tertiary industry as the key field of OFDI in the future. According to the ranking of industries, we find that OFDI of tertiary industry can meet requirements of industrial upgrading in China. Moreover, OFDI of tertiary industry has developed rapidly around the world in recent years. Therefore, there is a good opportunity for Chinese enterprises to go abroad and invest in tertiary industry. Through effects of "learning by doing", tertiary industry can improve its international competitiveness and serve other sectors better. It is also beneficial to industrial upgrading in China.
As to the sector level, we find that the ranking of finance and transport/storage and post, information transmission, software and IT service sector is relatively backward. The result indicates that OFDI of these sectors have not fully played their promoting effects on industrial upgrading. However, these sectors represent the direction of industrial upgrading, which will play irreplaceable roles in realizing the goal of industrial upgrading. In order to promote OFDI in those sectors, we need to accelerate developing sectors of finance and transport/storage and post, information transmission, software and IT service. We should strive to improve their value added and scale of international trade as well as employment, so as to make them better allocate resources and provide better service to other sectors. Meanwhile, we should also enlarge scale of OFDI to achieve more advanced technologies which cannot be obtained domestically.
